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(54) ALL AZIMUTH DISTANCE DETECTING DEVICE 

(57)Abstract: 

PURPOSE: To detect presence of an object and a distance to the 
object if the object is present over a region of nearly 360 degrees 
by projecting light to the object to accurately detect the distance 
to the object based on a phase difference and a time difference 
generated in reflected light thereof with a simple constitution, 
concentratingly arranging instruments for projecting/ receiving the 
light, and rotating a whole device around these as a center. 
CONSTITUTION: This device is provided with a casing 10 with its 
peripheral wall being optically opened, a rotor 20 provided rotatably 
around a nearly vertical axis in the casing 10, and a drive 
mechanism 30 for rotating the rotor 20 relative to the casing 10. 
The casing 10 is provided with a light projector 15 and a light 
receiver 16 arranged oppositely on a rotor rotating axis, and a 
rotation position detector 1 7 for outputting a signal in accordance 
with a rotation position of the rotor 20 with respect to the casing 
1 0. The rotor 20 is provided with an optical axis changing 
mechanism 27 for changing the optical axes of the projector 15 
and the receiver 16 to be directed to a detection direction so as to 
respectively detects a rotation position of the rotor 20 based on 

an output signal of the rotation position detector 1 7 and a distance based on a difference between an 
input signal of the projector 1 5 and arm output signal of the receiver 1 6. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this Translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS __ 

[Claim(s)] 

[Claim 1] While a peripheral wall is equipped with casing opened wide optically, Rota mostly prepared 
pivotable in this casing at the circumference of a vertical axis, and the drive made to rotate this Rota to 
casing The projector and electric eye by which opposite arrangement was carried out on the Rota revolving 
shaft at the above-mentioned casing, The rotation position sensor which outputs a signal according to the 
rotation location of Rota to casing is prepared. The optical-axis translator which changes the optical axis 
of a projector and an electric eye so that it may be suitable in the detection direction is prepared in 
above-mentioned Rota. Omnidirection distance detection equipment characterized by enabling it to detect 
the difference of the input signal of a projector, and the output signal of an electric eye to distance for the 
rotation location of Rota, respectively from the output signal of the above-mentioned rotation position 
sensor. 

[Claim 2] Omnidirection distance detection equipment according to claim 1 with which a drive is the motor 
formed in the horizontal plane where casing and Rota counter at one, the coil of this motor is prepared in a 
casing side, and the magnetic pole is prepared in the Rota side. 

[Claim 3] Omnidirection distance detection equipment according to claim 1 which enabled it to amend 
detection distance with an output when the criteria device in which a projector and an electric eye are 
optically combined by fixed optical-path die length is prepared in casing when Rota is located in a criteria 
rotation location, and Rota comes to a criteria rotation location. 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the omnidirection distance detection equipment which can 
detect the distance to a body, when a body exists in an objective existence list over about 360 perimeters. 

[0002] 

[Description of the Prior Art] Conventionally, the thing adapting the principle of triangulation is known as 
2/10 



distance detection equipment which detects the distance to a certain body, this detaches only 
predetermined spacing, prepares a floodlighting component and the photo detector in which location 
detection is possible, applies the light from a floodlighting component to a body, receives that reflected 
light by the photo detector, measures "a gap" from the criteria location of that light-receiving location, 
based on the amount of this "gap", detected [ having made and ] the distance to a body geometrically, and 
comes out. 

[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional thing, since 
distance is detected geometrically, if the attaching position of a floodlighting component and a photo 
detector is shifted also a little, it will be out of order from distance with an actual detection distance. 
Therefore, the optical precision of the whole equipment needed to be maintained to a high level, therefore 
manufacture and management of equipment took time and effort. Moreover, since fluctuation of an optical 
axis was made into the problem, to be spot-light was demanded, therefore optical system became 
complicated and the light exchanged between a floodlighting component and a photo detector had the case 
where an expensive laser light was needed. 

[0004] Moreover, there is a request of wanting to remain and reach far and wide in the detection which 
limited the detection range in the predetermined include angle as such distance detection equipment, and 
to perform distance detection with a sufficient precision. 

[0005] The place which this invention is made paying attention to such a point, and is made into the 
purpose While detecting the distance to a body with a sufficient precision with an easy configuration based 
on the phase contrast or the time difference which applies the light by light emitting diode etc. to a body, 
and is produced in the reflected light As intensive arrangement of the device ** and for light-receiving is 
carried out and the whole equipment is rotated focusing on this, when a body exists in an objective 
existence list, it is in enabling it to detect the distance to a body over about 360 degrees. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the omnidirection 
distance detection equipment of claim 1 While a peripheral wall is equipped with casing opened wide 
optically, Rota mostly prepared pivotable in this casing at the circumference of a vertical axis, and the 
drive made to rotate this Rota to casing The projector and electric eye by which opposite arrangement was 
carried out on the Rota revolving shaft at the above-mentioned casing, The rotation position sensor which 
outputs a signal according to the rotation location of Rota to casing is prepared. The optical-axis translator 
which changes the optical axis of a projector and an electric eye so that it may be suitable in the detection 
direction is prepared in above-mentioned Rota, and it enabled it to detect the difference of the input signal 
of a projector, and the output signal of an electric eye to distance for the rotation location of Rota from 
the output signal of the above-mentioned rotation position sensor, respectively. 

[0007] Moreover, the omnidirection distance detection equipment of claim 2 is the motor which the drive 
formed in the horizontal plane where casing and Rota counter in the above-mentioned configuration at one, 
the coil of this motor is prepared in a casing side, and the magnetic pole is prepared in the Rota side. 
[0008] Furthermore, the omnidirection distance detection equipment of claim 3 prepares the criteria device 
in which a projector and an electric eye are optically combined by fixed optical-path die length in casing, 
when Rota is located in a criteria rotation location, and it enabled it for an output when Rota comes to a 
criteria rotation location to amend detection distance in the configuration of claim 1. 
[0009] 

[Function] In claim 1, as for the light of a projector, the reflected light goes into an electric eye through an 
optical-axis translator in a body through an optical-axis translator. And the distance from the phase 
contrast or the time difference of the input signal of a projector and the output signal of an electric eye to 
a body is detected. And since Rota rotates to casing by actuation of a drive, the distance to a body is 
detected over about 360 degrees. In that case, the rotation location of Rota to casing is detected based on 
the output of a rotation position sensor. 

[0010] In claim 2, if the induced current is passed in a coil, a motor will function and Rota will rotate to 
casing. 

[001 1] In claim 3, if Rota comes to a criteria rotation location, since the lens for floodlighting and the lens 
for light-receiving will join together optically by fixed optical-path die length, the phase contrast or the 
time difference of the input signal of the projector at that time and the output signal of an electric eye is 
recognized as a reference value according to the above-mentioned optical-path die length, and the 
amendment which made this zero distance is attained. 
[0012] 
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[Example] Hereafter, an example is explained. In drawing 1 , 10 is cylindrical casing, is equipped with the 
connection cylinder 13 of the cylindrical shape which connects a superior lamella 11 and an inferior lamella 
12, and these superior lamellas 11 and inferior lamella 12 of a disk form, and has opened the peripheral wall 
of casing 10 wide optically by forming this connection cylinder 13 by transparence resin. ****** 11a and 
12a which start so that it may approach mutually were formed in the part which carries out phase opposite 
at the core of the superior lamella 11 of the above-mentioned casing 10, and an inferior lamella 12, and 
radial Dearings 14 and 14 nave mied in here in the inner ring of spiral wound gaokot. 20 ;© Rota of th© 
cylindrical shape arranged between the superior lamella 1 1 of casing 10, and an inferior lamella 12, and the 
fitting holes 21 and 22 which fit into the outer ring of spiral wound gasket of the above-mentioned radial 
bearings 14 and 14 are formed in the core of the top face of this Rota 20, and an inferior surface of tongue, 
and it has become the space 23 which is opened wide and serves as an optical path between this fitting 
hole 21 and the fitting hole 22. It is constituted so that Rota 20 can rotate to the circumference of a 
vertical axis mostly within casing 10 by the above configuration. And 30 is a motor as a drive made to 
rotate Rota 20 to casing 10, and this motor 30 is formed in the horizontal plane where casing 10 and Rota 
20 counter at one. That is, while being plane view and forming the coil 31 in the inferior surface of tongue 
of the casing superior lamella 1 1 by the equiangular distance, the magnetic pole 32 which is plane view and 
consists of a permanent magnet by the equiangular distance is formed in the top face of Rota 20, and Rota 
20 rotates at a predetermined rotational frequency by controlling the induced current passed in each coil 
31. 

[0013] As a projector, light emitting diode 15 turns an optical axis to the core of ****** 11a of the above- 
mentioned casing superior lamella 1 1 just under, it is equipped with it, and the photodiode 1 6 as an electric 
eye turns an optical axis right above, the core of ****** 12a of the casing inferior lamella 12 is equipped 
with it, and opposite arrangement of light emitting diode 15 and the photodiode 16 is carried out on the 
Rota revolving shaft On the other hand, in above-mentioned Rota 20, the space 23 mentioned above is 
wide opened in one side attachment wall ( drawing 1 left-hand side wall), and it is divided into the cartridge 
space 23a and 23b of two upper and lower sides by the septum, and the lens 25 for floodlighting and the 
lens 26 for light-receiving are arranged towards the side ( drawing 1 left) which is the detection direction in 
these space 23a and 23b, respectively in the optical axis. Moreover, the mirror 27 as an optical-axis 
translator is formed in the way among the above-mentioned space 23. This mirror 27 is the configuration 
where the vertical end face of the body of the cylindrical shape arranged so that a medial axis may be in 
agreement with the Rota revolving shaft was excised and obtained at the include angle of about 45 
degrees, and makes this excision side a reflector. He is trying to change the optical axis of the above- 
mentioned light emitting diode 15 and a photodiode 16 into the optical axis of the lens 25 for floodlighting, 
and the lens 25 for light-receiving according to two reflectors of this mirror 27. Therefore, through a mirror 
27 and the lens 25 for floodlighting, in Body X, for light-receiving, the reflected light reaches lens 26, minds 
the light of light emitting diode 15 mirror 27, and it goes into a photodiode 16. 

[0014] Moreover, the criteria device 40 is being fixed to one place of a hoop direction in the connection 
cylinder 13 of the above-mentioned casing 10. This criteria device 40 has the prism of the pair which 
counters up and down, and the prism of slanting facing down and the bottom is set as slanting facing up for 
upper prism in the height of the lens 26 for light-receiving with the height of the lens 25 for floodlighting, 
respectively. Therefore, when Rota 20 rotates 180 degrees from the condition of drawing 1 and comes to a 
criteria rotation location, after the light from the lens 25 for floodlighting changes an include angle 180 
degrees by up-and-down prism, when it goes into the lens 26 for light-receiving and Rota 20 is located by 
this in a criteria rotation location, the lens 25 for floodlighting and the lens 26 for light-receiving join 
together optically by fixed optical-path die length. It is desirable to make it the inspection light which 
passed prism here by sticking a protection-from-light seal on the periphery side of the above-mentioned 
criteria device 40, and carrying out protection-from-light processing not leak outside. Since an error will 
not arise in a reference value if it carries out like this, precision goes up. Moreover, the inspection light 
reflected by the inside of a protection-from-light processing side also contributes to formation of a 
reference value. 

[0015] Moreover, in drawing 1 , 17 and 18 are 1st and 2nd optical rotation position sensors which are fixed 
to casing 10 and function as an encoder, and they are being fixed to the casing inferior lamella 12 so that 
the 1st and 2nd gobos 28a and 28b prepared in the inferior surface of tongue of Rota 20 may be straddled, 
respectively. Much notching is prepared in the inner circumference edge of the above-mentioned 1st gobo 
28a at equal intervals, and only one notching is prepared in the periphery edge of 2nd gobo 28b, and a pulse 
signal is outputted according to these notching permitting passage of the light of rotation position sensors 
17 and 18. Here, when Rota 20 comes to a criteria rotation location, notching of 2nd gobo 28b is justified 
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so that it may come to the 2nd rotation position sensor 1 8. R of drawing 4 is the output signal of the 1 st 
rotation position sensor 17 accompanying rotation of Rota 20, and 6 is the output signal of the 2nd rotation 
position sensor 18. 

[0016] Furthermore, in drawing 1 , 19a and 19b are the circuit boards, the control circuit 50 is constructed 
by these circuit boards 19a and 19b, and the above-mentioned light emitting diode 15, a photodiode 16, and 
the 2nd rotation position sensor 18 are electrically connected to this control circuit 50. Drawing 2 and 

drawing 3 explain the configuration of the above-mentioned control ©irouit 50 grade The oscillator circuit 

where 51 outputs a clock signal with predetermined frequency, and 52 are floodlighting circuits which 
adjust the signal sent to light emitting diode 15 based on the clock signal of an oscillator circuit 51 (the 
output is 1 of drawing 3 ). On the other hand, the limiter amplifier (the output is 2 of drawing 3 ) with which 
53 amplifies the output of a photodiode 16, and 54 are switching circuits (the output is 3 of drawing 3 ). 
Moreover, it is the sample hold circuit which maintains the level of an input signal until, as for the phase 
comparator (the output is 4 of drawing 3 ) with which 55 compares the phase of the output of the above- 
mentioned floodlighting circuit 52, and the output of a switching circuit, and 56, an integrating circuit (the 
output is 5 of drawing 3 ) enters and, as for 57, the following trigger enters, and the integrating circuit 56 
entered as the input signal, and the signal of the 2nd rotation position sensor 18 is contained as a trigger. 
58 is the differential amplifier and outputs the value which deducted the output of a sample hold circuit 57 
from the output of an integrating circuit 56. Since the output (distance output) of this differential amplifier 
58 is a value according to the phase contrast or the time difference of the input signal of light emitting 
diode 1 5, and the output signal of a photodiode 1 6, the distance from this value to a body is detected. 
[0017] And if Rota 20 rotates to casing 10 by actuation of a motor 30 in this condition, the distance output 
of the differential amplifier 58 is changed according to distance with the body which exists in the direction 
of an optical axis, and when a body exists in an objective existence list by detecting this, the distance to a 
body will be detected over about 360 perimeters. That is, 5 of drawing 4 is the output of the sample hold 
circuit 57 updated when 7 of the output of an integrating circuit 56 and drawing 4 receives the signal of the 
2nd rotation position sensor 18, and these differences are outputted from the differential amplifier 58 (8 of 
drawing 4 ). Therefore, amendment which made this zero distance by making the output of the integrating 
circuit 56 when Rota 20 comes to a criteria rotation location into a reference value is carried out. And the 
rotation location of Rota 20 is separately detected from the output signal (include-angle signal) of the 1st 
rotation position sensor 17. In addition, as an output signal which can be taken out to the exterior, the 
distance output of the differential amplifier 58, the include-angle signal of the 1st rotation position sensor 
17, and the reference phase signal of the 2nd rotation position sensor 18 are set up, and these output 
signals can be processed suitably and can be used. 

[0018] Therefore, in the above-mentioned example, while the distance to Body X is detectable with a 
sufficient precision with an easy configuration based on the phase contrast of light, when the whole 
equipment is rotated and Body X exists in the existence list of Body X, the distance to a body can be 
detected over about 360 degrees. Moreover, since the drive 30 was constituted from a motor formed in 
casing 10 and Rota 20 at one, when the whole configuration is miniaturizable and a rotational noise can be 
reduced, since it is a brush loess type, there is no fall of the life by wear of a brush. Since the criteria 
device 40 was furthermore established, an output when Rota 20 comes to a criteria rotation location can 
amend detection distance, and the distance to Body X can always be detected correctly. 
[0019] In addition, although the transparent connection cylinder 13 was formed in casing 10 in the above- 
mentioned example, you may be the configuration opened completely, without preparing a connection 
cylinder, and, in short, the peripheral wall should just be opened wide optically. Moreover, a gear is 
engraved on the peripheral wall of Rota as a drive, and the configuration which drives this by the pinion, the 
configuration which makes the idler for a drive contact the peripheral wall of Rota, and other various 
configurations can be considered. Moreover, the location of a projector and an electric eye may be 
reversed up and down. Although the floodlighting lens and the light-receiving lens were prepared apart from 
the projector and the electric eye in the above-mentioned example, a projector and an electric eye with a 
lens may be used, and it is not necessary to use a floodlighting lens and a light-receiving lens. Furthermore, 
an optical-axis translator can use prism in addition to a mirror. 
[0020] 

[Effect of the Invention] As explained above, the omnidirection distance detection equipment of claim 1 
Rotate Rota to casing, and it arranges so that this casing may be countered on the Rota revolving shaft in 
a projector and an electric eye. The optical-axis translator which changes the optical axis of a projector 
and an electric eye so that it may be suitable in the detection direction is prepared in Rota. From the 
output signal of a rotation position sensor, since it enabled it to detect the difference of the input signal to 
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a projector, and the output signal from an electric eye to distance for the rotation location of Rota, 
respectively While the distance to a body is detectable with a sufficient precision with an easy 
configuration based on the phase contrast or the time difference of light It is suitable as distance detection 
equipment carried in order to be able to detect the distance to a body over about 360 degrees and to 
recognize an obstruction in a self-propelled robot etc., when the whole equipment is rotated and a body 
exists in an objective existence list. 

[0021] Moreover, Since the omnidirection distance detection equipment of olaim 2 conetituted tho drive 

from a motor which consists of a coil prepared in casing, and a magnetic pole prepared in Rota, it was able 
to show the concrete example of the drive made to rotate Rota to casing. 

[0022] Furthermore, since the omnidirection distance detection equipment of claim 3 prepared the criteria 
device in which a projector and an electric eye were optically combined by fixed, optical-path die length in 
casing when Rota was located in a criteria rotation location, it can amend detection distance with an 
output when Rota comes to a criteria rotation location, and can always detect the distance to a body 
correctly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The vertical section side elevation of an example, 

[Drawing 2] The block diagram of the control circuit of an example, 

[Drawing 3] Drawing showing basic actuation of the control circuit of an example, 

[Drawing 4] It is drawing showing actuation of the control circuit at the time of the Rota rotation similarly. 
[Description of Notations] 
10 Casing 

15 Light Emitting Diode (Projector) 

1 6 Photodiode (Electric Eye) 

17 Rotation Position Sensor 
20 Rota 

27 Optical-Axis Translator 
30 Motor (Drive) 
40 Criteria Device 
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[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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